Summary &horbar; Degradations by proteolytic enzymes and intestinal epithelial permeability represent two major drawbacks to the transfer of food protein antigens to blood. These steps were studied in vitro for the milk protein antigens p-Lactogtobutin (!-Lg), a-Lactalbumin (a-La) and p-casein (!-cas). Pepsin-trypsin hydrolysis and permeability in isolated rabbit ileum in Ussing chamber were suited by ELISA and radiolabelled-protein measurement. Pepsin-trypsin hydrolysis showed an increasing resistance in the order p-cas < a-La < p-Lg. 
INTRODUCTION
The mechanism inducing food protein sensitivity via the oral route is complex and still unclear (Patrick & Gall, 1988) . It is generally accepted that proteins or their antigenic fragments, which resist degradation by proteolytic enzymes of the gastrointestinal tract and cross the intestinal mucosa intact, are able to stimulate immunocomponent cells in the lamina propria (Baird et al., 1987; Fiillstr6m et al., 1984; Cornell et al., 1971; Heyman et al., 1982; Koritz et al., 1987; Stern & Walker, 1984; Walker et al., 1972) . For this reason, it is important to know the proportion of antigenic protein that remains present during digestion by gastrointestinal enzymes and during their intestinal transepithelial passage. For a study of this kind, milk protein antigens appeared to be a good model since they are known to induce anaphylactic sensitization in some subjects (Baird et aL, 1987; Changin ef al., 1981; Huang et al., 1985; Pearson et al., 1983; and are easily available in a pure form (Mercier et aL, 1968) .
In the present study, the bovine milk protein antigens (3-Lactoglobulin (P-Lg), aLactalbumin (a-La) and ¡3-casein (¡3-cas) were suited by immunoenzymatic assay (ELISA) or radiolabelled-protein measurement during pepsin-trypsin hydrolysis in vitro, and during their transepithelial passage through isolated rabbit ileum. The results showed that ¡3-Lg antigens were more able to resist pepsin-trypsin degradation and to cross the intestinal mucosa.
MATERIALS AND METHODS

Chemicals
Bovine P-Lg and a-La were of commercial origin (Sigma) and (3-cas was purified from fresh milk (Mercier et al., 1968) . Proteins were 14 Cradiolabelled by reductive alkylation of amino groups using !4C-formaldehyde (Jentoft & Dearborn, 1979 (Reimerdes & Klostermeyer, 1976) , and ELISA.
Using chamber experiments (Powell et al., 1972) 
RESULTS
During pepsin-trypsin hydrolysis, a-cas released more free amino groups than a-La, whereas, R-Lg was the least degraded ( Fig. 1 A) . After pepsin treatment, no antigenic response was detected for (3-cas, whereas, 0.2 and 12% of a-La and fi-Lg, respectively, continued to respond. The subsequent action of trypsin suppressed the antigenic reaction of a-La, but 1 % of the response of (3-Lg was still detectable after 180 min (Fig. 1 B) .
!4C-radiolabelled proteins were introduced on the mucosal side of rabbit ileum in an Ussing chamber (Table I) (Fig. 3) . (Fig. 4) Miranda & Pelissier, 1981 The capacity for a-La digestion in the small intestine also seemed very large, whereas, ¡3-Lg appeared the most resistant to luminal digestion (Fushiki et al., 1986; (Cornell et al., 1971; Walker et al., 1972) . In the present study, this total uptake, evaluated as radiolabelled-protein equivalent transfer, exhibited differential kinetics for fi-Lg, in comparison to a-La and p-cas. This result suggests a differential uptake mechanism for fi-Lg, which remains to be elucidated. After internalization, the main fraction was degraded through the lysomal system, but another small fraction escapes this degradation and is found intact after crossing the mucosa (Heyman et al., 1982; Stern & Walker, 1984) . In the present work, this intact antigenic fraction, measured by ELISA, was also different for the three proteins since none were detected for !i-cas, but significant amounts were found for (3-Lg and a-La. This result suggests that the resistance of these proteins to intracellular degradation is also differential.
In conclusion, the present results indicate that resistance to proteolytic enzymes, uptake at the luminal membrane, and probably intracellular processing of the milk proteins tested, were differential. In every case (3-Lg, antigens appeared to be the most resistant to degradation and the best able to cross the intestinal mucosa. These observations coincide with the idea that P-Lg is the main factor responsible for milk protein sensitization via the oral route (Huang et al., 1985; Koritz et al., 1987) . Further studies are required to determine the mechanism that controls this intestinal permeability to food protein antigens.
